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• Technicolor Phenomenology
• Signatures:

– W πT→ e ν b b/c
– ωT/ρT→ e+e-

• Cross Section Limits
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Technicolor Physics

• Mechanism of electroweak symmetry breaking
– Standard Model and Supersymmetry:

• Higgs field ⇒ Higgs boson
– Weakly coupled, light fundamental scalar

– Technicolor:
– New strong dynamics: SU(NTC) gauge theory analog to QCD
– N2

TC - 1 new gauge bosons: technigluons
– In analogy with QCD breaking of the chiral symmetry produces

Goldstone bosons (technipions):
–  3 technipions are eaten to  become WL and ZL
–  others could be observed at collider experiments
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Low Scale Technicolor Models
• Large numbers of technifermions are the natural choice for

several Technicolor Models
–  Walking Technicolor

• Evade large flavor changing neutral current

– Topcolor-assisted Technicolor
• Many technifermions are needed to generate hard masses for quarks and

leptons

– Technicolor Straw Man Model  (TCSM2):
• Set the scale for calculating lowest-lying bound state of lightest

technifermion doublets
• color singlet vectors (200 – 400 GeV)

– produced in pp collisions
» Decays:

• color-singlet scalars
– lightest technihadrons πΤ0 

 πΤ
+/−

» Decays:

 ωΤ → γπΤ       ρΤ  →πΤ πΤ          ρΤ  → πΤ πΤ
      → γZ             →WπΤ , ΖπΤ          → WπΤ,ΖπΤ
      → 3πΤ           →WW                   → WZ
      → f f,g g      → f f,g g

πΤ → ff,gg (πΤ
0
 → bb, πΤ

+/−
 → bc dominate)

K. Lane, S. Mrenna hep-ph/02110299



DPF 30 August 04 Lorenzo Feligioni 4

• TCSM2 Parameters:
– ND : number of technifermion doublets
– QD  = QU -1 : technifermion charge
– sinχ : mixing angle
– MV : mass parameter (it controls technifermions

coupling and decay mode)

• Previous searches
    CDF RunI

– WπT  and ωT →γπT

– MV = 100

      DØ RunI
– ρT/ωT →ee
– MT = MV = 100 to 400
–  M(ρT/ ωT) - M(πT) = 60, 100 GeV

• MV=100 GeV ⇒ WπT channel open

    LEP
– ρT →WW, ρT→πTW (DELPHI)
– M(πT) = 105 GeV M(ρT)=200 GeV is

excluded for some TCSM parameters

Previous Searches
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WπT Events Selection

• One reconstructed Primary Vertex
• One isolated electron

– veto on the presence of another
electrons suppress Z contamination

• Missing ET > 20 GeV
– eliminates multi-jets (QCD)

• Two calorimeter jets
– Veto on a third jet, suppresses tt

background
– At least one jet has to be

associated with a Secondary Vertex
(b-tagging)

• MT(W) > 30 GeV
• ET

W   ( pT(e) + missing ET) > 65 GeV

B Decay Products

Flight Length ~ few mm

Decay 

(Secondary)

Vertex

Collision

q

q

±
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74Data

WπT Searches

55total

2Z→ee

1WZ

33W+ Heavy Flavors

4Single top

15tt

73 ± 19Tot Backd

Sources of Background

Physics Background

11W + light quarks

7QCD

Instrumental Background

9.1 ± 1.3Expected Signal

  M(πT) = 105 GeV  M(ρT)=200 GeV
  Cross sections (W→eν),  MV=200:

•WπΤ
+/−  ∼ 3.7 pb

•WπΤ
0    ∼ 2.9 pb ∫ L dt = 238 pb-1
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WπT Optimization

• HT
e (electron pT + ∑ jet pT)

• pT(jj) ( pT of the dijet system)

• Δφ(jj)

• M(jj) (invariant mass of the
dijet system)

• M(Wjj) (invariant mass of the
W + dijet system)

∫ L dt = 238 pb-1
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• Δφ(jj) > 2.2

• pT(jj) > 75 GeV

• HT
e < 200 GeV

• Mass Window

6.2±0.96.6±1.64 + mass window

7.2±1.118.3±4.617+ HT
e

7.4±1.124.7±6.222+ pT(jj)

7.5±1.128.3±7.128Baseline + Δφ
    data background signal

WπT Cross Section Limit
∫ L dt = 238 pb-1

Cross section 95% C.L. upper limit 6.4 pb
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ωT/ρT→e+e-

• Events with 2 high pT
electrons are selected

•  Background
– Drell-Yan production
– QCD

• Search for ρT/ωT  e+e- as
a bump/excess at high
dielectron mass

• Intrinsic widths of ρT,ωT  are
about 0.5 GeV
– Thus resonance width

dominated by detector
resolution

∫ L dt = 200 pb-1
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ωT/ρT→e+e- Limits

m(ρT ,ωT)-m(πT)= 60 GeV

m(ρT ,ωT)-m(πT)= 100 GeV

MV=500 GeV

MV=200 GeV

MV=100 GeV

95% C.L.
m(ρT ,ωT)-m(πT)=60GeV

• m(ρT ,ωT) > 367 GeV
for MV = 500 GeV
• m(ρT ,ωT) > 340 GeV
for MV = 100 GeV

m(ρT ,ωT)-m(πT)=100 GeV
•m(ρT ,ωT) > 355 GeV
for MV = 500 GeV
• m(ρT ,ωT) > 240 GeV
for MV = 100 GeV

∫ L dt = 200 pb-1
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Summary
• DØ has begun to search for Technicolor particles in

the W+2 jets channel
– New b-tagging capability respect to RunI
– No evidence were found for the πT, ρT mass

combination considered
•  ρT/ωT → ee analysis

– Most restrictive constraints on dilepton technicolor
decays to date

• Outlook:
– Almost twice more luminosity available for these

analysis
– Add µ channels soon


